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Introduction
Do multinational firms dominate international trade? Recent estimates by UNCTAD (1999, p. 232) , extrapolating U.S. data to the world as a whole, indicated that multinational firms "would account for two-thirds to three-quarters of world exports, and more than a third of world exports would be between affiliated firms." Although such estimates give us useful information on the importance of multinational firms in world trade, they cannot be treated as definitive, because US exports account for only 17.3 percent of world exports in 1998. This paper examines the importance of multinational firms in Japanese trade, and then extends the analysis to explore the cause and effect of the emergence of multinationals.
In particular, we ask the following questions. Do multinational firms dominate Japanese trade? If so, is this because firms dominate international trade before becoming 1 World Bank (2005) . 1 multinationals, or because firms expand international trade and dominate international trade after becoming multinationals?
Our analysis uses Japanese firm-level data between 1994 and 2000. We find that multinational firms are in minority in terms of the number of firms, but they dominate Japanese trade. For instance, in 2000, only 12.4 percent of Japanese firms were multinationals but they accounted for 93.6 and 81.2 percent of Japanese exports and imports, respectively. Besides, 80.9 percent of multinational firms are either exporters or importers while 81.6 percent of domestic firms are neither exporters nor importers. Over time, multinational firms have emerged among exporters/importers. Multinational firms dominate international trade because, first of all, they are large exporters/importers before they become multinationals. Further, multinational firms expand exports after they become multinationals.
Our paper provides two major contributions. First, we show that exporters decide whether or not to become a multinational firm by undertaking foreign direct investment (FDI) , not that firms choose either to export or to become a multinational. Our results suggest that the coexistence of exports and FDI is significant. This finding may indicate that the accumulation of international experience through exporting, or learning-by-exporting, helps exporters to expand their business opportunities to become multinationals by undertaking FDI. Our results cast doubt about the validity of many studies which assume that exports and FDI are substitutes.
2 The firm's decision on FDI should rather be modeled such that a firm can engage in both exports and FDI, simultaneously.
3 Second, we show that Japanese multinational firms contribute significantly to the growth of Japanese exports. In recent years, the alleged negative impacts of FDI on exports have been debated in the context of so-called "hollowing out" of domestic industry. 4 Our results question the general validity of this claim. That is, "hollowing out" of domestic industry can happen in some firms and/or in some industries, but this argument cannot be generalized. For the economy as a whole, the positive impacts of FDI on exports can be large enough to offset the negative impacts.
Our research on the links between exports and FDI goes beyond the existing literature in several important aspects. First, our study is closely related to the study by Bernard, Jensen, and Schott (2005) that presented various new facts about the activities of the firms in the U.S. that engaged in international trade. 5 We address this issue in Japan, thus contributing to the literature by adding another national perspective to available evidence.
Second, we provide more rigorous analysis about the causality between exports and FDI. Previous studies have confirmed the positive relationship between exports and FDI both at the industry/macro level (e.g., Lipsey and Weiss, 1981) and at the firm level (e.g., Lipsey and Weiss, 1984; Yamawaki, 1991; Clausing, 2000; Head and Ries, 2001 ).
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However, a common problem of these studies is that they focused on the effects of FDI on exports, whereas exports can cause FDI. That is, the international experience through exports may reduce the costs of undertaking FDI, enabling exporting firms to set up affiliates more easily in foreign countries. Based on this observation, we examine the effects of international trade on FDI.
Third, we focus on a new aspect of the gains from exports. Recent firm-or plant-level studies on international trade mainly focus on the relationship between exports and productivity growth. The results of previous studies on the gains from exports are ambiguous. While some studies confirm the positive impacts of exporting activities on productivity (e.g., Baldwin and Gu, 2003, for Canada; Kimura and Kiyota, 2004 , for Japan), others do not (e.g., Clerides, Lauch, and Tybout, 1998, for Colombia, Mexico, Morocco; Bernard and Jensen, 1999 , for the United States). But the gains from exporting activities are not limited to the productivity growth. Exporting activities contribute to the accumulation of international experience, which may help the firm to expand its international activities.
Finally, we wish to emphasize high reliability and richness of the firm-level data that are collected by the Japanese Ministry of Economy, Trade and Industry (METI). This dataset covers more than 22,000 firms annually, and incorporate both manufacturing and some non-manufacturing sectors.
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The organization of the paper is as follows. Section 2 discusses the data used for the analysis and provides an overview of the patterns of the foreign trade for Japanese firms, consisting of multinational firms and domestic firms. Sections 3 and 4 examine dynamic relationship between exports and FDI (or becoming multinational). These sections analyze 7 Section 2 discusses the data used in this paper in more detail.
5 the causes and effects of the emergence of multinational firms, respectively. Section 5 summarizes the major findings and discusses policy implications. From these surveys, we constructed a longitudinal (panel) data set for the years from 1994 to 2000. In our study we classify Japanese firms into two groups, multinational firms and domestic firms. Multinational firms are firms that own a foreign affiliate with an equity worth more than one million yen. The firms other than multinational firms are domestic firms. We drop the firms from our sample for which the firm-age (survey year minus establishment year), total wages, tangible assets, value-added (sales minus purchases), or the number of workers were not positive, or responses incomplete. The number of sample firms exceeds 22,000 annually.
International

Do multinational firms dominate international trade?
Positions of multinational firms and domestic firms in Japan from 1994 to 2000 are shown in === Table 1 === Note also that these numbers are quite similar to those of U.S. firms. Recent study by Bernard, Jensen, and Schott (2005) found that employment at multinational firms accounted for 29.1 percent of the non-governmental workforce in 2000 and exports and imports accounted for about 90 percent. The results suggest the multinational firms play an important role in employment and dominant role in international trade in both Japan and the United States. Table 2 presents the relationship between multinational firms and international trade.
The table is in the form of a matrix in which the columns correspond to export/import status and the rows correspond to the multinational status. The top portion of the table reports the number of firms for different categories, while the middle and bottom portions report the compositional shares.
=== Table 2 ===   8 The figures in the middle portion of Table 2 show that most of multinationals engage in exports and imports. Of multinational firms, 71.6 and 63.9 percent engage in exports and imports, respectively. Moreover, 54.1 percent of multinational firms engage in exports and imports at the same time. , Table   10 ) reported that firms that engaged in both exports and imports were 6 percent of exporters and 9 percent of importers. The bottom part of Table 2 indicates the shares of multinational firms in exporters and importers. Table 2 suggests that exporters and importers are not necessarily multinational firms. More than half of exporters and importers do not own an affiliate in foreign countries. 
International Trade and Multinational Firms: The Causal Relationship
Are exporters and importers potential candidates for multinationals?
Are exporters and importers potential candidates for multinationals? Table 3 However, if firms are not multinationals but if firms are either exporters or importers in year , 5-9 percent of firms become multinationals in year . This implies that exporters and importers are potential candidates of future multinationals. 
where is the firm specific information set. Using Bellman's equation, firm 's current decision to become multinational is represented as that satisfies
Assume that fixed cost is required if the firm was not multinational in the previous year. In the dynamic framework, the firm becomes multinational if the present value of current and future revenues of becoming multinational is larger than the total costs (fixed cost plus variable cost). Denote the current profit and discounted increase in the value of the firm in the future if the firm becomes multinational in year as t
where is the expected value of maximized pay-off conditioned by .
New investors are required to pay sunk fixed cost while current multinationals are not. Since multinationals cannot recoup this cost when they exit from a foreign country, the multinationals have a strong incentive to persist in being multinationals. This persistency effect is sometimes referred to as "hysteresis" effect. For more details, see Roberts and Tybout (1997) . 12 decision to be multinational of firm is represented as i ⎩ otherwise. 0
In the empirical analysis, we specify the regression equation as follows:
where indicates firm-specific variables that might affect the probability of becoming multinational firm at period .
There are several estimation strategies for this dynamic binary-choice model with unobserved heterogeneity. For instance, Roberts and Tybout (1997) and Bernard and Wagner (2001) employ a probit model with random effects while Bernard and Jensen (1999) and Bernard and Wagner (2001) use a linear probability model with fixed effects. A linear probability model requires instruments such as two-period lags of the levels of right-hand side variables (Bernard and Wagner, 2001 ). Since our sample period is not long enough to use such instruments, we employ the probit model with random effects of the form:
Additional firm characteristics include trade, capital-labor ratio, the number of workers, R&D expenditure-sales ratio, and total factor productivity (TFP) as well as year and industry dummies.
In addition, we introduce two-digit industry dummies for some of the regressions to control industry-wise characteristics such as comparative advantage and market conditions. 13 The regression therefore captures how firms undertake FDI, controlling for various factors such as initial trade status, firm characteristics, and hysteresis effect. In order to avoid possible simultaneity problems, we lag all firm characteristics and other exogenous variables one year. 14 Summary statistics and a correlation matrix of the variables are summarized in the Appendix Table. 3.2. Estimation results Table 5 presents the regression results of equation (6) with random effects probit estimation. Column 1 indicates that exports and imports are important factors for firms to 12 We use the multilateral TFP index developed by Caves, Christensen, and Diewert (1982) and extended by Good, Nadiri, Roller, and Sickles (1983) . For the detail description of the data and their manipulation, see Nishimura, Nakajima, and Kiyota (2005) . 13 Foreign market conditions could also be important factors to affect the decision to export and/or conduct FDI. We however do not introduce any variable for them except industry dummies due to the difficulty in obtaining detailed relevant data. 14 For more detail, see Bernard and Jensen (1999, p.12 and footnote 19).
14 be multinational in the future. Further, column 2 suggests that potential multinational firms are large exporters and large importers. In addition, they are large in terms of employment and capital intensity. Moreover, the potential multinationals achieve high productivity, and have previous multinational experience.
=== Table 5 === Column 3 reports the marginal effects for the probability to become a multinational firm, assuming that the random effect is zero. The marginal effects are calculated at the mean values of the independent variables. The results suggest that one percentage (10 million yen) change of exports and imports raise the probability to be a multinational firm by 0.2 percent and 0.1 percent, respectively. Our results thus indicate that engagement in international trade is an important factor for a firm to become multinational. Scale and capital intensity are also important factors. Firms with high productivity are potential multinational firms. This finding is consistent with the finding for U.S. multinationals (Helpman, Melitz, and Yeaple, 2004) .
The Effects of Multinational Firms on International Trade
Do multinational firms contribute to the expansion of international trade?
Next, we examine the reverse causation: whether or not FDI contributes to the growth of exports and imports. Following Bernard and Jensen (1999), we ran a simple regression of the changes in growth of exports or imports, , on initial multinational status, , and other firm characteristics, :
The coefficient, β , represents the difference in the annual average growth rates of exports or imports between multinational firms and domestic firms. If multinational firms expand international trade more rapidly than domestic firms, β will be significantly positive.
Additional firm characteristics for the initial year are the number of workers, capital-labor ratio, R&D-sales ratio, firm age, TFP, and initial value of exports (imports).
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There are two strategies to estimate equation (7): fixed effect and random effect models. For estimating (7), however, a fixed effect model has a problem. The fixed effect model identifies the effects of multinational status only when there are changes in the status 15 We take the natural log for the number of workers, capital-labor ratio, firm age, and TFP. 16 during the period. In other words, a firm that is a multinational firm (or a domestic firm) throughout the period does not have any effects on the estimated coefficient β . In order to take into account the effects of a firm that has multinational status throughout the period, we employ the random effect model. Table 6 presents the estimation results of equation (7) based on the random effect model.
Estimation results
Without controlling for firm characteristics, coefficient β does not show statistically significant signs in export growth although it shows a significant sign in import growth.
Once we control for firm characteristics, however, the coefficients β indicate statistically significant signs in both export and import growth estimations. This result implies that the growths of exports and imports are much faster in multinational firms than in domestic firms. The differences of annual average growth rates are 12.9 percent in exports and 10.8 percent in imports.
=== Table 6 ===
In addition to multinational status, various factors contribute to the growth of exports and imports. The growth of exports and imports are faster for large, capital-intensive, and efficient firms than small, labor-intensive, and inefficient firms. Firms with active R&D achieve high export growth. The growth of exports and imports are related to the scale of exports and imports. Small exporters and importers show much faster growth than large exporters and importers.
A concern may be raised about longer-term effects. It may take some years that substitution effect between FDI and exports appears. Since the data set only covers the period of 1994-2000 and degrees of freedom are limited, we test the 5-year growth of exports and imports. Accordingly, the regression is rewritten as follows: (8). Note that we lose 16,028 firms for exports and 15,313 firms for imports. The results indicate that the multinational status has still has positive and significant effects on the growth of exports and imports if we control for firm characteristics. However, the effects on 5-year trade growth are weak compared with 1-year trade growth. The results thus imply that the positive effects still exist, but some substitution effects emerge in the long-run, which partially offsets the complementarity effects of multinational firm on exports and imports.
=== Table 7 ===
Other firm characteristics have the same effects as the effects confirmed in Table 6 .
That is, the growth of exports and imports are fast in small exporters and importers, efficient, large, and capital-intensive firms. Our results thus are robust even after we control for the mid-term effects.
Effects on overall export and import growths
The overall growths of exports and imports depend not only on the growths of exports and imports by each firm but also on the increases in the number of multinational firms. To examine how multinational firms contribute to the Japanese trade, we perform simple
, where X and represent the value of exports (or imports) and number of multinationals, respectively. The first term indicates the changes in multinational firms and the second term indicates the average growth of exports (or imports). Table 8 indicates the decomposition results. The annual average growth rates of overall exports and imports are 4.5 percent and 4.2 percent, respectively. For both exports and imports, the overall growths are attributable to the increases in the number of multinational firms. The increases in the number of multinationals account for 3.5
percentage point of export growth while the increases in the average trade volume accounts for 1.0 percentage point. Similarly, the increases in the number of multinationals account for 3.6 percentage point while increases in the average trade volume accounts for 0.6 percentage point. These results suggest that multinational status contribute to the growth of exports and imports but the overall growths of exports and imports are mostly driven by the shifts of exporters and importers to be multinational firms.
=== Table 8 ===
Conclusions
This paper examined the role of multinational firms in international trade, using data for Japanese firms between 1994 and 2000. We have shown that, multinational firms register faster export growth than domestic firms. Multinational firms emerged among exporters/importers, especially large exporters/importers. In other words, potential multinational firms are large exporters/importers. Our results suggest that firms do not choose either exports or FDI. Rather, exporters choose whether or not to undertake FDI.
This observation, coupled with our finding of a positive relationship between FDI and exports, indicates that FDI and exports are complements rather than substitutes. However, in the long-term, some substitution effects emerge, somewhat offsetting the complementarity effects.
The implications for the theoretical model and economic policy are summarized as follows. Our findings support the model that allows the coexistence of exports and FDI.
This in turn implies that two types of theoretical models are useful to describe the relationship between exports and FDI. One is a dynamic model with single product as was developed by Rob and Vettas (2003) . The other is a static model with multiple products as was constructed by Head and Ries (2004) . An important policy implication is the invalidity of the argument that claims that FDI leads to the "hollowing out" of domestic industry by reducing exports at least in the medium-term.
We should note that the more detailed analysis on the loss of employment as well as the loss of exports shipment is needed to clarify the relationship between multinational 21 activity and the "hollowing out" of industries. One possible approach is to examine the difference of job creation and job destruction patterns between multinational firms and domestic firms. Another possible approach is to follow Hanson, Mataloni, and Slaughter (2003) that directly asks whether foreign and parent employment is substitute. The former approach is pursued by Kiyota and Matsuura (2006) and the latter is included in our future research agenda.
Our results also imply that the gains from exports are not limited to productivity growth. Accumulation of international experience through exporting, or learning-by-exporting, enables exporters to expand international business through FDI. To discern the gains from conducting FDI is certainly another important agenda for future research. 3) All independent variables are at period t-1. We take natural log for TFP, number of workers, capital-labor ratio, exports, and imports. 1) Random-effect probit model is used for estimation. 
Model 1
